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Paboyas nporpamMmma no Yyye6HOMY MpeameTy «XWMUS» COCTaB/ieHa Ha OCHOBe
defepanbHOM 06pa3oBaTe/bHON NporpamMMbl cpegHero o6Liero 06pa3oBaHus, YTBEPXAeHa
npukasom MuHucTepcTsa npocselleHna PP ot 18.05.2023 r. Ne 371.

Pasgenbl paboyeii nporpaMMbl  COOTBETCTBYHOT —TpeboBaHMAM NyHKTa 18.2.2.
defilepa/lbHOTO  rOCYAapCTBEHHOTO  006pas3oBaTe/sIbHOr0  CTaHAapTacpefHero  obulero
06pa3oBaHUA(YTB. NprMkasom MuHuUcTepcTBa 06pa3oBaHus U Hayku P® ot 17.05.2012r. Ne 413
C n3meHeHmamnot 12.08.2022r. Ne 732)

COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

MpegmeT OpraHMYecKoin XMMUN: eé BO3HUKHOBEHMWE, pa3BUTUE N 3HAYEHUE B
MONYYEHUM HOBLIX BELLECTB M MaTepuasoB. Teopus CTPOEHUS OpraHU4ecKux
coeanHeHunin A. M. bByTnepoBa, eé 0CHOBHbIE NON0XeHUsA. CTPYKTYpHble opMy/ibl
opraHuyeckux Bewects. [omonorusa, wusomepusa. XuUMUYecKas CBA3b B
OpraHNYecKnx COeAUHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KraccupuKaumMm OpraHMYecknx BeLLecTB. HomeHKnaTypa
OpraHU4YeckUx COoefuHeHW (cucTematmyeckas) W TpUBMa/IbHblE Ha3BaHWS
BaXXHENLLMX NpeacTaBUTENEN KNacCoB OPraHNYeCcKnX BELLLECTB.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX NpPeBpaLeHNiA:;
O3HaKOM/IeHMe C ob6pasuamMy OpraHMYecKMX BELLeCTB W matepuvaiamy Ha uX
OCHOBe, MOZENMpoBaHNe MOJIEKY/T OpraHMYecKMxX BeLLeCTB, HabMofeHne U
onncaHve AeMOHCTPaLVOHHbLIX OMNbITOB MO NpeBpaLLeHNno OpraHUYeCcKnX BeLLECTB
Npwn HarpesaHnn (NnasBneHne, 00yrnnMBaHe U roOpeHne).

Yriesoaopoasl

AJlKaHbl: COCTaB W CTPOEHMe, FOMOSOrMyeckuii pag. MeTaH UM aTaH —
npocTeiilumMe nNpeAcTaBUTENN ankaHOB: (DM3NYECKME W XMMUYECKMe CBOMCTBA
(peakumm 3amelLeHMss U TOpeHus), HaxoXaeHue B MpuUpoge, Mony4deHue W
NPUMEHEHMe.

AJIKEHbI: COCTaB U CTPOEHWE, rOMOIOTMYECKUA psid. DTUEH U MPONUIeH —
npocTeiilumMe NPeAcTaBUTENN ankKeHOB: (M3MYECKME U XMMUYECKMe CBOMCTBA
(peakuymm  ruapuvpoBaHUs, raNOreHMpPoBaHUs, ruaparauun, OKWUCMIEHUS U
nonvMmMepusaLmmn), nNofyvyeHe n NpuMeHeHwe.

AnkagueHbl: 6ytaameH-1,3 1 meTunbytagueH-1,3: CTpoeHWe, BaXHelhLIne
XMMUYeCcKne CBOCTBa (peakuus nonnmepusauun). MonyyveHne CUHTETUYECKOrO
KayuyKa 1 pe3uHbl.


https://www.garant.ru/products/ipo/prime/doc/70760670/#0

AJKWHBI: COCTaB N 0COBEHHOCTU CTPOEHUS, TOMOMIOrMYECKNIA pAg,. ALeTuieH
— MNPOCTENLIMIA NpeAcTaBUTE/lb a1KMHOB: COCTaB, CTPOEHWe, (U3NYecKne W
XMMUYeCKMe CBOMCTBa (peakuun ruapvpoBaHus, raioreHnpoBaHus, rugparauun,
ropeHus), Nosy4YeHne 1 NpUMeHeHue.

ApeHbl. BeH30/1: cOCTaB, CTPOEHWe, (PU3MYECKME U XMMUYECKME CBOWCTBA
(peakummn rasioreHMpoBaHUA N HUTPOBAHKA), NONyYeHNe N NPUMeHeHWe. Toayon:
cocmae, Cmpoerue, (j)us’uttecme u xumuueckKue ceolcmaa (peakuuu
CAJIOCEHUPOBAHUA U HumpoeaHuﬂ), noiayyernue u npumeHeHue. TOKCUYHOCTb
apeHOoB. [eHeTW4yecKasa CBA3b MeXAy YrneBoAopoAamMun, MpuHagnexawumm K
pa3/IMyYHbIM Knaccam.

MpupofHble MCTOYHMKM YrneBoAopPoAoB. [pupoAHbIA a3 1 MomnyTHble
He(hTAHbIE rasbl. HeTb 1 e€ npoucxoxaeHve. Cnocobbl nepepaboTKu HegTn:
MEPeroHKa, KPeKWHr (TePMUYECKMI, KaTaMTUYECKM1), nuponu3. [poayKTbl
nepepaboTKN HeTH, UX NPUMEHEHME B NPOMbILLIEHHOCTU U B ObITYy. KaMeHHbII
Yro/ib 1 MPOAYKTbI €ro nepepadoTKu.

JKCNnepMMeHTa/lbHbIE MeTOAbl WM3Y4YeHWs BeWEeCTB M WX MNpeBpaLeHnii:;
O3HaKoM/ieHve ¢ obpasuamy NJacTMacc, KayydykoB W Pe3viHbl, KOMIeKuuu
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOSIEKYN  YrNeBOAOPOAOB U
rafloreHoNPoOV3BOAHbIX, NPOBeLeHMEe NPaKTUYECKOW PaboTbl: NOMyYeHUe aTuneHa
N U3yYeHMe ero CBOWCTB.

PacuéTHble 3ajaumn.

BbluncneHns no  ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 06BLEMA,
KO/IMYecTBa MCXOLHOr0 BeLLecTBa MM NPOAYKTa peakumu Mo MU3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY OHOI0 N3 UCXOAHbIX BELLECTB UM NPOLYKTOB peakuum).

Kucaopoacoaep:xammue opraHndecKkue coeAuHEHMsI

MpefencHble O4HOATOMHbIE CNUPTLl. MeTaHON W 3TaHON: CTPOEHKe,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMWU MeTasinamu,
raJioreHoBOA0OPOAAaMM, TOpPEHUE), NpUMeHeHVe. BoJOpOAHble CBA3N  Mexay
MosieKyiamy cnupToB. [elcTB1e MeTaHOMa U 3TaHO/1a Ha OPraHn3M Ye0BeKa.

MHOroatoMHble  CMPTbl.  ITWIEHT/IMKObL W TINLUEPUH:  CTPOEHME,
(m3myeckne N XMMUYECKME CBOMWCTBA (B3aMMOAENCTBME CO  LUE/IOYHBIMM
MeTa/ilaMK1, KayeCTBeHHast peakuus Ha MHOroatoMHble CrvpThbl). [eicTBue Ha
OpraHu3m yenoseka. NprmMeHeHWe ravLepnHa N STUIEHTIUKONA.

deHOoN: CTPOEHMe MONEKYNbl, (M3MYECKMe W XMMUYECKME CBOMCTBA.
ToKcnyHoCTb (heHona. MNprmeHeHWe (eHona.

Anbpernabl U xemonwvl.  POpManbierng, auetanbferng:  CTPOEHMe,
(m3nyeckne N XMMMYECKMEe CBOMCTBA (pPeakumn OKWUCMEHUA M BOCCTAHOBNEHMS,
KayeCTBEHHbIe peakLuuun), NoyyeHne n NPUMeHeHMe.,




O[HOOCHOBHbIE NpefefibHble  KapbOoHOBble KWUCNOTbl. MypaBbUHas W
YKCYCHasi KUC/OTbI: CTPOEHWe, (IM3NYeCKe N XMMUYECKUe CBONCTBa (CBOMCTBA,
06LUMe Ans Knacca KUCMOT, peakums aTepudukaumm), nonyvyeHne 1 npuMeHeHue.
CTeapnHoBas 1 0fieMHOBas KUCMOTbl Kak MpeACTaBUTENN BbICLUMX KapbOHOBbIX
KMCNOT. Mblfa Kak CO/n BbICLLUMX KAPOOHOBBIX KMUCNOT, X MOKOLLIee AENCTBME.

CnoxHble 3aupbl Kak MNPOu3BOAHbIE KapOOHOBBLIX KUCIOT. [Maponus
C/TIOXKHbIX 3(hMpOoB. XKnpbl. Maponns >mnpos. MNpruMeHeHre XXUpPoB. bruonornyeckas
PO/Ib XXMPOB.

Yrneeogbl:  coctae, Knaccugukauus — yrnesogos  (MOHO-,  Au- U
nonmcaxapugbl). IMOKo3a — NPOCTeNLMIA MOHOCaxXapua: 0CO6EHHOCTU CTPOEHWS
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOZENCTBME C
rugpokcugom meau(ll), okucreHne amMmmuadHbIM pacTBopoM okcmuga cepebpa(l),
BOCCTaHOB/IEHVE, OPOXEeHWe T[/H0KO3bl), HaxOXAeHVe B MPUPOAe, NMPUMEHeHNe,
bronorunyeckas ponb. PoTocuHTe3. PPyKTO3a KakK N30Mep I/1HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
LUennonosbl. du3nyeckme N XMMUYECKME CBOWCTBA Kpaxmana (rvaposius,
KayeCTBeHHas peakums ¢ MoLoM).

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
NpoBefeHve, HabMOAeHe U OnucaHWe [LeMOHCTPaLMOHHLIX OMbITOB: TOpeHue
CMUPTOB, KayeCTBEHHble peakuun OAHOATOMHbLIX CMMPTOB (OKUC/IEHME 3TaHoMa
okcugom megu(ll)), MHOroatomMHbIX CNUPTOB (B3aMMOAENCTBME T/MLEPMHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) n rugpokcugom meau(ll), B3anmMoAenNCTBME Kpaxmana C WOAOM),
MpoBeAeHMe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCNOTbI.

PacuéTHble 3ajaumn.

BbluncneHns nNo ypaBHEHUIO XWMUYECKOM peakumm (Maccbl, 00bEMA,
KONIMYeCcTBa UCXOLHOI0O BeLLecTBa UAM NPoAyKTa peakuuu no M3BeCcTHbIM Macce,
06bEMY, KOMIMYECTBY OAHOI0 N3 UCXOAHbIX BELLECTB U NMPOAYKTOB peakuun).

A30TcofepxKaLlye opraHnyecKre CoeiMHeHNs.

AMUWHOKMCNOTbI KaK aM(POTepPHble OpraHNYeckue coeanHeHns. dusmnyeckme
N XUMWYECKME CBOIMCTBA aMMHOKWUCMOT (Ha npumepe rnvumHa). bruonornyeckoe
3HayeHVie aMMHOKMCOT. MNenTuapl.

Benkn Kak NprpOAHble BbICOKOMOJIEKY/APHbIE COeAUHEHUA. [lepBuYHas,
BTOPUYHAsA N TPETUYHasA CTPYKTypa 6efKoB. XUMWYECKMEe CBOWCTBA OE/KOB:
rMAPONN3, fleHaTypaLuus, KayeCcTBeHHbIe peakumn Ha Genku.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuid:
Hab/oeHEe N ONMCaHNe AEMOHCTPALUMOHHBIX OMbITOB: AeHaTypauus 6e/KoB npu
HarpeBaHuu, UBeTHbIe peakuun 6eKoB.

BricokoMoJIeKyAsIpHBIE COeIUHEHU S



OCHOBHbIE MOHATUA XUMUM BbICOKOMOJIEKY/IAPHBLIX COeAMHEHMIA: MOHOMED,
nosMmep, CTPYKTYpPHOE 3BEHO, CTeMeHb NMOMMMePU3aLnn, CPeAHAS MOEKYNSapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COeAUHEHUA —
nosimMmepu3aLms 1 NoIMKOHAeHcaUmS.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUi:
O3HaKOM/lIeHMe C obpasuamy NPUPOAHLIX M UCKYCCTBEHHbLIX BOIOKOH, MNsiacTmacc,
Kayu4yKOB.

MexxnpeLMeTHble CBA3N.

Peanusaumns mexxnpeaMeTHbIX CBA3EN NPU U3YYeHUW OpraHUYeckorm XMMmmn B
10 Knacce OCYLLECTB/ISETCA 4Yepe3 MCMOb30BaHME KakK OO6LMX eCTeCTBEHHO-
HaY4YHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeAMEeTOB eCTECTBEHHO-HAYUYHOI 0 LKA,

OOLLKMe eCTeCTBEHHO-HAaYyUHble MOHATUS: ABNEHWE, Hay4YHbI (PaKT, rnnoTesa,
3aKOH, Teopus, aHann3, CUHTEe3, Kraccupukaums, nepuoguyHocTb, HabnoLeHue,
N3MepeHne, IKCNepUMEHT, MOAE/TMPOBaHNE.

®du3mka: Mmatepus, 3Heprus, Macca, aToM, 3/IEKTPOH, MOJeKyNa,
9HEPreTMyYeCKU YpPOBEHb, BELLECTBO, Teno, O00bEM, arperatHoe COCTOSIHME
BeLLEeCTBa, (PM3nNYeCcKmne BENMYNHBLI N eANHULLbI X U3MEPEHNS.

Buonorus: knetka, opraHusm, 6uocdepa, 06MeH BeELLeCTB B OpraHu3me,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBopbl, >XWpbl,
(hepMeHTbI).

["eorpadms: MuHepasbl, FOPHbIE NMOPOAbI, NOME3HbIE MCKOMaeMble, TOMIUBO,
pecypchl.

TexHonorna: nuweBble MPOAYKTbl, OCHOBbl PaUMOHAILHOIO MNUTaHWUA,
MOHOLLME CPeACTBa, /IEKAPCTBEHHbIE N KOCMETUYECKMe Npenaparsbl, Matepuabl 13
NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKNIA  3aneMeHT. ATOM. £Apo atoma, MW30TOMbl. ONEKTPOHHas
000/104Ka. DHEPreTMyecKne ypoBHU, NoAypoBHU. ATOMHbIE opouTtann, s-, p-, d-
aneMeHTbl. OCOBGEHHOCTM pacnpefenieHns 31eKTPOHOB Mo opbuTansM B aTtomax
3/1EMEHTOB MePBbIX YeTbIPEX NMeproL0B. INEKTPOHHASA KOHPUrypaLma aTOMOB.

MepuroamMyeckunin 3akoH 1 Mepuogmyeckass cUCTeMa XMMUYECKNX 3N1IEMEHTOB
O. V. MeHpeneeBa. CBA3b NepMoOAMYECKOro 3akoHa v Mepruoanyeckoin cUCTeMb!
XUMUYeckux anemeHToB [. . MeHfeneeBa C COBPEMEHHON Teopuell CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHWS CBOWCTB XWMWUYECKUX 3/1IEMEHTOB U



0bpasyembIX MMU MNPOCTbIX M CMOXHbIX BELWECTB MO rpynnam U nepuojam.
3HayeHVe NepuoanyecKoro 3aKoHa B PasBUTUM HayKMW.

CTpoeHve BewlectBa. XuMU4Yeckas CBfA3b. Buabl XMMUYECKON CBA3N
(KoBaleHTHas HenonsapHas W MNONAPHas, WOHHasA, MeTasnyeckas). MexaHU3Mbl
06pa3oBaHNS  KOBAIEHTHOM XUMUYECKOW CBA3N (OOMEHHbIM W [OHOPHO-
aKLenTopHbIA). BogopofgHas CBSA3b. BasneHTHOCTb. 3MeKTPooTpULATEe/IbHOCTD.
CteneHb OKUCNEHWUA. IOHbI: KATUOHbI U aHUOHBI.

BewlectBa MOMEKYNIAPHOIO W HEMONEKYNAPHOIO  CTPOeHUs.  3akOoH
MOCTOAHCTBA COCTaBa BelllecTBa. TUMbl KPUCTIIMYECKUX PELUETOK. 3aBMCUMOCTb
CBOWCTBA BELLECTB OT THNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AucnepcCHbIX cucTeMax. VICTUHHbIE U KONNMOWIHbIE PacTBOpbI.
MaccoBas [oN4 BelllecTBa B pacTBOpe.

Knaccugmkaums HeopraHn4eckumx COEAVNHEHWA, HomeHknatypa
HeopraHM4eckKnx BeLLecTB. [eHeTUYecKas CBA3b HeopraHM4eCcKUX BeLLecTB,
NpuHagNexawmx K pasnnmyHbIM Kiaccam.

Xumnyeckas  peakums.  Knaccumkaumss  XUMWYECKMX — peakuuMid B
HEOpraHM4yecKom U OpPraHN4Yecko XMMMKU. 3aKOH COXPaHeHMs MacCbl BELLECTB,
3aKOH COXpaHeHNs 1 NpeBpaLleHns 3Heprum nNpn XMMMYECKNX peakLmax.

CKOpOCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX akTopos. O6paTnMble
peakunn. XMMUYeCKoe paBHOBecue. PakTopbl, BAUAIOLWME HA COCTOAHME
XUMWUYeckKoro pasHosecus. INpuHuun fle LLlaTense.

AnekTponuTmyeckas anccoymnauns. CunbHble 1 cnabble anekTponutol. Cpefa
BOAHbIX PaCTBOPOB BELLECTB: K1CNas, HEMTpasibHas, LLeNoYHas.

OKNCNUTENBHO-BOCCTAHOBUTE/bHbIE PEaKLNN.

JKCnepMMeHTa/lbHbIE MeTOAbl W3Y4YeHWs BeWEeCTB M WX MNpPeBpaLeHNiA:;
AeMOHCTpauna Tabnuy, «lMepnognyeckas cucteMa XMMUYECKUX aneMmeHTos . U.
MeHaeneeBa», U3y4YeHWE MOAENEN KPUCTANNIMYECKUX PELLETOK, HabntodeHue u
ornmcaHue LeMOHCTPALMOHHbLIX 1 N1abopaTopHbIX OMbITOB (Pa3/ioKeHMe nepokcuia
BOZOPO/a B NMPUCYTCTBUN KaTan3aTopa, OnpeaesieHne cpeabl pacTBOPOB BeLLEeCTB
C TMOMOLbK YHMBEPCA/IbHOrO WHAMKATOPa, peakuMn WOHHOro 00MeHa),
NPoBefleHME MPaKTUYECKOM paboTbl «BnnsHme pa3nnyHbIX (hakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacuéTHble 3ajauu.

Pacyétbl N0  YpaBHEHWAM  XUMWYECKUX peakumin, B TOM  4ucne
TEPMOXMMUYECKME PaCYUEThbl, PacyéTbl C WCMO/Mb30BaHMEM MOHATMA «MaccoBas
[l0N4 BeLLeCTBax.

Heoprannyeckasi xumus

Hemetannbl. TMonoxeHne HemeTanioB B [lepuognyeckoin  cucTeme
XUMUYecknx anemeHtoB [. . MeHpaeneesa M 0COGEHHOCTW CTPOEHWS aTOMOB.



dun3nyeckne CBOMCTBA HEMETa/IOB. ANNOTPONUA HEMEeTa/ioB (Ha npumepe
Kncnopopaa, cepsbl, hocgopa v yrnepoaa).

XUMMYECKME CBONCTBA BaXKHEWMLLMX HemeTannoB (rasioreHoB, cepbl, a3oTa,
(hocthopa, yrnepoda U KPEMHMS) M UX  COeMHEHWA  (OKCMAOB,
KNCNOPOLCOAEPXKALLMX KACNOT, BOLOPOAHbIX COEAUHEHWIA).

[MpUMeHeHNe BaXKHeNLLNX HEMETa/I/TOB U UX COEANHEHWA,

MeTannbl. MonoxeHne metansioB B Nepnognyeckon cucteme XUMUYECKNX
anemeHToB . . MeHpaeneeBa. OCOOGEHHOCTN CTPOEHUSI 3M1EKTPOHHbIX 060/104eK
atomoB MeTan10B. O6LWme (hranyeckme cBoicTBa MeTauioB. CnaBbl MeTa/IOB.
ANEKTPOXMUMUYECKNIA PSS HANPSHKEHWIA METa/OB.

XUMMYECKME CBOWMCTBA BAXXHEWLUMX MeTan0B (HaTpuUW, Ka/iui, KanbLui,
MarHuii, afItoMUHUIA, LMHK, XPOM, XKeNe3o, Mefb) 1 UX COeAUHEHNIA.

O6ume cnocobbl NonyyvyeHUss MeTanioB. MNMpUMeHeHWe MeTansioB B ObITY U
TEXHUKeE.

IKCnepMMeHTa/IbHbIE MeTOAbl WM3Y4YeHWs BEWEeCTB M WX NpPeBpaLeHniA:
n3yyeHue Kosnekumn «MeTan/bl U ChiaBbl», 00pa3LloB HEMETA/IIOB, PeLLUeHMne
3KCNepUMeHTa/IbHbIX 3afa4y, HabnlAeHWe W OonucaHve AeMOHCTPALMOHHBLIX U
NabopaTopHbIX ONbITOB (B3aMMOENCTBME TMAPOKCUAA a/TIFOMUHKA C pacTBopamu
KICNOT W1 LLeN0oYei, KaueCTBeHHbIE peakLUny Ha KaTUOHbI MeTasINoB).

PacuéTHble 3ajaumn.

PacyéTbl maccbl BellecTBa UaM 06bEMA rasoB Mo M3BECTHOMY KOJIMYECTBY
BelecTBa, Macce unay 06bEMY OAHOrO M3 Y4aCTBYHOLIMX B peakumn BELLECTB,
pacyétbl Macchbl (06bEMA, KONMYECTBA BELLECTBA) MPOAYKTOB peakuun, ecnvm ogHo
13 BELLECTB UMEET NPUMECH.

X¥MHUS U KU3Hb

Ponb Xxumunn B 06eCnevyeHnn 3KOMOrMYeCKOn, SHepPreTUYecKom 1 NuLLEBO
6e30MacHOCTW, PasBUTUN MeAUUMHBL. [TOHATME O Hay4HbIX METOAax MO3HaHUA
BELLECTB N XMMUYECKMNX PeakLUiA.

MpeacTaBneHnst 06  06WMX Hay4YHbIX NPUHLMNAX  MPOMbILLIEHHOMO
MOy4YeHUs BaXKHENLLNX BELLLECTB.

UenoBek B MMpe BeLWECTB W MaTepuasioB: BaXKHEWLLIMEe CTPOUTESIbHble
matepuvaibl, KOHCTPYKUMOHHblE MaTepuasibl, Kpacku, CTeK/10, Kepamuka,
martepvabl 418 3MEKTPOHMKM, HaHOMaTepuasibl, OpraHuyeckne N MUHepasibHble
yLo6peHus.

XUMna 1 3[0pOBbe YesioBeka: nNpaBuia WCMo/b30BaHUS NIEKAPCTBEHHbIX
npenapaToB, Npasuia 6e30MacHOro MCNOMb30BaHWSA MpenapaToB ObITOBON XUMUN
B MOBCEAHEBHOW XXM3HMU,

MexnpeaMeTHble CBA3N.



Peannzauma  MeXNpeaMeTHbIX  CBA3e MPU  M3YyYeHUM O6LWen U
HeopraHuyeckom XmMmmn B 11 Knacce OCYLLECTB/ISETCA Yepe3 MUCMO0/b30BaHMe Kak
OOLMX  eCTeCTBEHHO-HaY4YHbIX MOHATUA, TakK W MOHATUIA, ABAAOLMXCS
CUCTEMHbIMU NS OTAe/bHbIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OOLuMe ecTeCTBEeHHO-Hay4YHble MOHATUA: Hay4HbI (haKT, rmMnoTesa, 3aKoH,
Teopusa, aHanM3, CUHTE3, Knaccumkauus, nepuoanMyHOCTb, HabnaeHue,
3KCMEePUMEHT, MOAE/IMPOBaHNe, U3MePEHUE, SABEHNE.

dun3mka: marepus, IHeprus, Macca, aToM, 3/1EKTPOH, NPOTOH, HEWTPOH, WOH,
M30TON, PaAM0aKTUBHOCTb, MOJIEKY/A, SHEPTeTUYECKNIA YPOBEHD, BELLLECTBO, TESO,
06bEM, arperaTHoe COCTOSIHVE BeLLEeCTBa, (PU3NYECKME BEIMYNHDBI U efUHULbI UX
N3MepeHNs, CKOPOCTb.

Bvonorua: knetka, opraHuW3M, 3KOCMCTeMa, Ouocepa, Makpo- U
MUKPO3/IEMEHTbI, BUTaMWUHbI, 0OMEH BELLECTB B OpPraHu3me.

["eorpatumsi: MUHepasbl, FOPHbIE MOPO/bI, NOMe3Hble NCKOMNaeMble, TOMINBO,
pecypcel.

TexHonorna: XvMu4yeckas MpOMbILLIIEHHOCTb, MeTa/yprus, Npou3BOACTBO
CTPOUTENIbHBLIX MaTepuanoB, CeNbCKOXO03ANCTBEHHOE MPOM3BOACTBO, NULLEBAS
MPOMbILLUNEHHOCTb,  (hapMaLleBTUYECKass  MPOMbILL/IEHHOCTb,  MPOW3BOACTBO
KOCMETMYECKMX NpenapaTtoB, MPOU3BOACTBO KOHCTPYKLUMOHHbLIX MaTepuanos,
3/1IEKTPOHHAsA MPOMbILLIEHHOCTb, HAHOTEXHO/IOT UK,



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHWNA NMPOIPAMMBbI MO XM
HA BA3OBOM YPOBHE CPEAHEI O OBLEI O OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roCc COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyyarowmmmncs nporpaMMm  cpegHero 06ulero 06pasoBaHUA  (JIMUHOCTHbLIM,
MeTanpeaMeTHbIM UM MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
pa3paboTKM MIaHWPYyeMbIX Pe3y/ibTaTOB OCBOEHMS MPOrpamMm CpefHero oobLiero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/IbHOCTHbIA MOAXOL,.

B COOTBETCTBUM C CUCTEMHO-AEATENbHOCTHLIM MOAXOAOM B CTPYKType
JINYHOCTHbIX Pe3y/bTaTOB OCBOEHMSI npegMmeTa «XUMWsS» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPAa3BUTUIO, CAMOCTOSATENIbHOCTM 1 CaMOOMPeSeNeHNIO;

Ha/IMyme MOTUBaLMK K 00YYEHNIO;

LieNleHanpaB/ieHHOe pa3BUTUE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LLeHHOCTHO-CMbIC/IOBbIMM  YCTaHOBKaMK, MPUCYLLUMU  LLeNIOCTHOM
CUCTEME XMMUYECKOro 06pa3oBaHus;

Ha/IM4mne NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOGHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA npeamMeTa «XUMWUS» LOCTUraOTCA B
eJMHCTBE Y4yebHOM W BOCNUTATENIbHON [eATEeNbHOCTM B  COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N ngeanaMmm POCCUINCKOro rpakaaHCKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWsA,  CMNOCOOCTBYHOLWMMM  MpoLeccam
CamMOMno3HaHMsi, CaMOpa3BUTUS W  HPaBCTBEHHOrO CTaHOB/IEHMS  JINUHOCTU
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTPaXKarT
ChOpMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [eATe/IbHOCTU
obyyatoLLmXca No peannsaumm NPUHATLIX B 06LLECTBE LLEHHOCTEN, B TOM YUC/ie B
4acTu:

1) rpaaIaHCKOro BOCIMTAHUS:

0CO3HaHUA 06YYaOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 0653aHHOCTENR,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

NPefiCTaBNeHUs O COUMaIbHBIX HOpMax W MnpaBunax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;



FrOTOBHOCTM K COBMECTHOW TBOPYECKOW [eATe/IbHOCTM Npu  CO34aHuu
YUYeOHbIX MPOEKTOB, PeLUeHnN Yy4ebHbIX U MO3HaBaTesbHbIX 3a4a4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HAMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npy aHan3e pasInyHbIX BUAOB Yy4eOHOWN AeATeIbHOCTY;

2) MaTPpUOTUYIECCKOIO BOCIIMTAHUA .

LLEHHOCTHOTO OTHOLLEHUS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOPUM WM MPaKTUYECKOro
MPYMEHEHNS XMMUKN, OCO3HAHWSA TOr0, YTO AOCTMXKEHUS HayKW ecTb pesynbTar
AJMTENbHBIX  HAOMIOAEHWUIA,  KPOMOT/IMBLIX — 3KCMEPUMEHTa/IbHbIX — MOUCKOB,
MOCTOSAHHOT O TPYAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HaHWA, 3TUYECKOr0 NOBeAEHNS;

CMOCOGHOCTU OLeHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABNEHUSMN,
N NPYHUMaTb OCO3HaHHbIe pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPAaBCTBEHHbIE
HOPMbI U LEHHOCTW;

rOTOBHOCTU OLeHMBAaTb CBOE MOBefAeHWe N MOCTYMKU CBOMX TOBapULLEn C
MO3NLUMIA HPaBCTBEHHbLIX W MNPABOBbIX HOPM W 0OCO3HaHWe MNOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoBX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHns npaswusi 6e3onacHOro o6palleHns C BellecTBamMyu B ObITY,
MOBCeAHEBHOW XW3HW 1 B TPYA0BOI AeATEe/IbHOCTH;

MOHNUMaHMS LEHHOCTM MpaBui  WHAVBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBeAeHUs B CUTYaLMsX, YIPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWA MOCNEACTBUI U HEMPUATUA BPefHbIX NPUBbIYEK (YNoTpebnreHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCrefoBaTe/IbCKOWA
[eATeNIbHOCTK,  OOLLECTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrux  Bupaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B PeleHWM NpPakTUYecKnx 3ajad
coumasibHOM HanpasneHHOCTH (B pamKax CBOEro Knacca, LWKO/bI);



NHTEepeca K NMPakTUYeCKOMY U3YUYeHWIO NPOeCcCnin pasfiMiHoOro poaa, B ToM
4mnCc/ie Ha OCHOBE NMPUMEHeHWS NPeAMETHbBIX 3HaHWI N0 XUMUU;

YBaXKEHUSA K TPyAY, NO4AM Tpyaa 1 pesynbTataM TPYL0BOW AeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAY&IbHON  TPaeKTopum
obpaszoBaHus, 6yayuleil npoeccun 1M peanmnsaumym COBCTBEHHBIX XXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbIX MHTEPECOB, CMOCOOHOCTEN K XUMWUWU, NHTEPECOB U
noTpebHoOCTEN 00LLECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

9KONOrMYeCKM LienecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN106aN1bHOr0 XapakTepa 3KOJIOTMYECKUX Npobnem, BAUAHUS
39KOHOMWYECKMX NPOLLECCOB Ha COCTOAAHME NPUPOAHOIN 1 COLMabHON Cpebl;

0CO3HaHUS HeoOXOAMMOCTU  WUCMOMb30BAaHUA  JOCTUDKEHUA XUMUKU  ANs
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
NMPUPOLHOM cpefe, YMeHUs MPOrHo3npoBaTb He6/1aronpusATHbIE 3KOM0MMYecKme
nocneAcTevs NpeanpUHNMaeMbIX AeACTBA U NpeaoTBpaLlaTb Ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbIL/IEHNS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOBHOCTM W YMEHUS aKTMBHO MPOTMBOCTOATH  WAEOSIOTUN
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CNeuMUKA  XUMUM  KakK HaykKW, OCO3HaHMsi eé ponn B
(hopMMpOBaHMM  PaLMOHASILHOrO Hay4HOro MbIW/IEHNS, CO3A4aHWUM  LeNOCTHOro
NpeacTaBneHns 06 OKpYXKatoLeM MUpe Kak O efMHCTBE NMPUPOAbl U YeNoBeKa, B
MO3HAHUM MPUPOLHLIX 3aKOHOMEPHOCTEM W pelleHnn Mpob/ieM CoXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTU  XUMUM AN COBPEMEHHOM
UMBUNM3aUMN: B €€ TyMaHWUCTUYEeCKOM HanpaB/eHHOCTW W BaXKHOW ponu B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOWN ©
3KO/IOrMYeCcKoin 6e30MacHOCTW, B PasBUTUM MeAULMHbI, 06ecrneyveHnn YCnoBuiA
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHWMaHWA  CYLLHOCTW MeTOLOB
MO3HAHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CrOCOBHOCTM MCMO/b30BaTh



noslyyaemble 3HaHWA A1 aHaM3a U 00BbACHEHUA ABMEHWNIA OKPY>KAKOLLEro Mupa u
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aKNHOYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOGHOCTM CaMOCTOSATENIbHO MCMOMb30BaTb XUMUYECKME 3HaHMS  [Ns
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO 1N UCCe0BaTebCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HaHWA MO XMMUW B
COOTBETCTBUU C XXMU3HEHHBLIMU NOTPEOHOCTAMY;

MHTepeca K 0COGEHHOCTAM TpyZda B pas/iMyHbIX chepax MpogeccroHaIbHOM
[eATeNbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS YUYeOHOro npeameTa «XMMKs» Ha
YPOBHE CpeAHero o6LLero 06pa3oBaHNsS BK/IKOYAOT:

3HauMMble  And  (OPMMPOBAHWMS  MMPOBO33PEHMSt  0OYyuYatoLLMXCA
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHaYUHble MOHSATMSA, OTpaXatoLime
LeNIOCTHOCTb  HAay4HOW KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
NCMNO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLeCTBO, IHEPrusl, SBNEHNE,
MPOLecC, CMCTeMa, HayUHbI hakT, NPUHLMM, TNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNeaoBaHWe, HabNoaeHNe, U3MepeHne, SKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4YebHble aelicTBUS (MO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneyuBatoLLme (hopMmpoBaHue (hYHKUMOHAbHOWA
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YHatOLLMXCS;
CMOCOBHOCTH obyyaroLLmxcs 1CMo/b30BaThb OCBOEHHbIE

MeXANCUMNIMHAPHbIE, MMUPOBO33PEHYECKNE 3HAHUS U YHMBEPCa/IbHble Y4ebHble
AeNCTBUSA B NO3HABATE/IbHOW M COLMaNnbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatOT OBMaAEHWE YHMBEPCabHbIMM
y4eOHbIMW  MO3HaBaTE/IbHbIMK,  KOMMYHWUKATMBHbIMWU W PErynsaTUBHbIMU
AEeACTBUAMMN.

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘l@ﬁHblMI/I MO3HaABaTCJIbHBIMHU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CamMoCTOSATE/IbHO  pOpMy/NMpoBaTb M aKTyaiusmpoBaTb — Npobnemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3ajaBas MNapameTpbl U KpUTEpUM UX
AOCTVKEHWS, COOTHOCUTb Pe3ynbTaTbl AESTENbHOCTM C MOCTABNEHHBIMU LIENSIMU;

MCNONb30BaTh MPW OCBOEHWMW 3HAHWIA MPUEMbI NOTMYECKOTO MbILLNEHUS —
BbIAENATb XapaKTepHble MPU3HAKN MOHATWIA U YCTaHaBNMBaTb MX B3aMMOCBS3b,



MCNOMb30BaTb COOTBETCTBYHOLLME NOHATUA AN 06BbACHEHNSA OTAEMNbHbIX (JaKTOB W
ABNEHUN;

BbIOMPaTb OCHOBaHWA W KPUTEpPUM [ANA  KnacCUuKaumMm BeWecTB W
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MeXAy M3ydYaeMbIMU
ABNEHNAMU;

CTPOUTb NOrMYecKne paccyxaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU W MPOTMBOPEUMS B paccMaTpuBaeMblX
ABNEHMAX, POPMYNNPOBATL BbIBOAbI U 3aK/THOUEHUS;

MPYMEHATb B NPOLLECCe NO3HAHWUA, UCMO/b3yeMble B XUMUM CUMBOJIMYECKME
(3HaKoBbIE) MOENM, NPe0bpa3oBbIBaTb MO/E/bHbIE NPEACTaBIEHNSA — XUMUYECKIIA
3HaK (CMMBOM) 3NEMEHTa, XUMWYecKas (opmMyna, YpaBHEHME XMMUYECKON
peakuMn — MNpu peweHMn y4ebHbIX MO3HaBaTe/IbHbIX W MPaKTUYeCKUX 3afad,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE MPeLCTaBNeHUs 415 BbISBIEHUS XapaKTepPHbIX
MPV3HAKOB N3y4aeMbIX BELLECTB Y XUMUYECKNX peaKLniA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[OB Hay4HOrO MO3HaHMSI BELLECTB U XMMUYECKMX
peakuuii;

(hopmynIMpoBaThb LieSIn U 3afa4un UcCefoBaHus, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATE/IbHO C(OPMY/IMPOBaHHbIE BOMPOCbI B KayeCcTBe WHCTPYMEHTa
MO3HaHMS M OCHOBbI AN15 (HOPMUPOBAHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTY
BbICKa3bIBaEMbIX CYXAEHUI;

BlafleTb HaBblKaMy CaMOCTOSATENIbHOr0  MaHWPOBaHWA W NPOBefeHUs
YUYEHUYECKMX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHUSA HabNto4aTh 3a XO40M
npouecca, CamoCTOSTENIbHO MPOrHO3MpPoBaTb €ro pesynbTaT, (OpPMYyIMpoBaThb
0606LLEeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbIA OTYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOM W MPOEKTHOM
AEATENIbHOCTN, MNPOSBAATb CMNOCOOGHOCTb W TFOTOBHOCTb K CamMOCTOSITENIbHOMY
MOMCKY METOAOB pEeLUeHNA MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pas/INYHbIX
METO/0B NO3HaHWS.

3) padora ¢ ungopmanmei:

OpPVEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX WHGopMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWUYECKOro COAEepXKaHusl, CrpaBO4YHbIE M0OCO6WS,
pecypcbl VIHTepHETA), aHaNM3MpoBaTb MH(OPMALMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBneHuns, KPUTUYECKM OLeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTD;



(hopMynMpoBaTb 3anpocbl U NPUMEHATb Pas3/iMyHble METOAbI MPU MOUCKE Y
0TO6Ope MH(opMauun, HeobXoAMMOW ANA  BbIMOAHEHMS  Y4YeOHbIX — 3ajad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMIA U Pa3INYHbIX NMOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NH(opMaLMn (CXeMbl, rpadnku, gnarpaMmbl, TabnuLbl, PUCYHKN U ApYyTrue);

MCNONb30BaTb HAYYHbIA S3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDOopMaUMen: MPUMEHSTb  MeXnpeameTHble  (usuueckune w
MaTemMaTMyecKme) 3Haku U CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

MCronb3oBaTb U Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefCcTBa
HarnsaHoCTW.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

3a/iaBaTb BOMPOCHI MO CYLLECTBY 0OCYX/AaeMOI TeMbl B Xofe Ananora u/nnu
ANCKYCCUK,  BbICKasblBaTb  Maew,  (opMynnpoBaTb  CBOM  MpPeanoXeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATE/IbHO U/IM COBMECTHO CO CBEPCTHUKAMM MPW BbINO/IHEHUN
XMMUYECKOr0 3KCNepuMeHTa, NpakTUYeCKOn paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peann3aumm y4yebHOro npoekta n opmynmpoBaTth BbIBOAbI
Mo pesy/nbTaTtam MPOBeAEHHbLIX UCCMef0oBaHUA MyTEM COriacoBaHUs NO3uUMIA B
XoAe 06cyXaeHns u 06MeHa MHEHUAMM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefdenss eé uennm W 3afadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMO/IHEHMM Y4YeOHbIX W WCCNefoBaTeNIbCKUX 3afday, BblbupaTb Hambonee
3 heKTUBHbIA CNOCO6 UX pelleHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUI O
BeLLeCTBaxX N XMMUYECKUX peakUmsiX;

OCYLLECTB/IATb CAaMOKOHTPO/b CBOEI AeATeNIbHOCTM Ha OCHOBe caMoaHan3a
1N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

MpeAMeTHbIE pe3ynbTaTbl OCBOEHUSI Kypca «OpraHU4Yeckass XuMus»
OTpaXaroT:

COpMUPOBAHHOCTb  MPEACTaBMAEHUA O  XUMUYECKOW  COCTaBASOLLEN
eCTECTBEHHO-Hay4YHOM KapTWHbI MUpa, POAM XUMUW B MO3HAHUW ABNEHUI



npupoabl, B  (POPMMPOBAHUM  MbILWIEHUA U KYNbTypbl  JIMYHOCTK, €&
(hYHKLUMOHa/IbHOW rPpamMOTHOCTK, HEOBXOAMMOW A/11 PeLleHNs NpakTUYecKnX 3agay
N 3KONIOTMYeCKM 060CHOBAHHOIO OTHOLLUEHMS K CBOEMY 3[40POBbI M MPUPOAHONA
cpege;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
OCHoBoOMonaratowpe MnOHATUSA  (XMMWYECKWIA  3/1eMeHT, aToM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/a, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBA3b, CTPYKTYpHasa opmyna (pa3BépHyTas U COKpalwéHHas), MO/b, MOJSPHas
mMacca, MOSIAPHbIA O00BLEM, YrnepoaHblid CKenet, (YHKUMOHa/IbHas rpynna,
pafvKan, U3omepus, N30Mepbl, FOMONOTMYECKNIA pPajg, rOMOSIONK, YrieBo40poabl,
KUCMopoa 1 asoTcofepXKaliue CoefuvHEHUsA, MOHOMep, MOMMMEP, CTPYKTYpHOe
3BEeHO, BbICOKOMOJIEKYIAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUSA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHWs MacCbl BELLECTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
neX<alle B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM MCMO/b30BaHUN BaXKHEWLINX OpPraHUYecKUX BeWeCTB B ObITy U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKW MOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMmMcaHnn COCTaBa, CTPOEHNSA 1 NpPeBpaLLeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYH) CUMBOSIUKY A5
COCTaB/IeHUSI MOJMEKY/IIPHLIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKPALLEHHO)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
n3rotaesnMBaTb MOAE/N MOMEKY/N OpPraHMYecKmx BeLLecTB ANA UANKCTpauumn mx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTL YMEHWI YCTaHaBMBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofOpPOAbl, KWCNOPOL W a30Tcofepxalive
COEAVNHEHNs, BbICOKOMOMEKYNAPHbIE COeAWHEHWs), [faBaTb WM Ha3BaHWA MO
cuctemaTnyeckor HomeHknatype (IUPAC), a Takke NpuBOAWTL TpUBMA/bHblE
Ha3BaHWA OTAE/IbHbIX OPraHN4YecKuUx BeLecTB (3TWIeH, MPOMNWUEeH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
KNCNoTa, YKCyCHaa KMUCNoTa, 0N1enHOoBasA K1CIoTa, CTeapuHOBasA KUCIOTa, FHK03a,
(hpyKTO3a, Kpaxmas, Lenntonosa, rvumnH);

CPOPMMPOBAHHOCTb YMEHUS OMpeaensiTb BUAbl XMMWYECKOM CBSI3U B
OpraHNYecKmx coefMHeHNAX (OAMHAPHbIE N KPaTHbIE);



CPOPMUPOBAHHOCTL YMEHUSA TMPUMEHATb MONOXKEHNA TeOpUU CTPOEHUA
opraHunyeckmx Bewects A. M. bytnepoBa A5 06bACHEHNSA 3aBUCUMOCTI CBONCTB
BELLEeCTB OT X COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNS MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne 1M XMMUYECKME CBOICTBA TUMUYHBLIX MNPEeACTaBUTENEN pPa3/INYHbIX
KN1acCoOB OpraHN4YeckmMx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMW/eEH, aueTU/IeH,
oytagueH-1,3, metunbytagneH-1,3, 6eH30/, METaHOM, 3TaHO/, 3TWU/EHT/INKO/b,
rNALEPVH, (DeHON, aueTanbierng, MypaBbMHaAs M YKCYCHasd KWUCMOTbI, T/1HOKO033,
KpaxmaJn, Lesintoso3a, aMMHOYKCYCHaa K1UC0Ta), UNKCTPUPOBATL FTEeHETUYECKYHO
CBA3b MEXAY HVWMU YypaBHEHWAMMW COOTBETCTBYHOLMX XUMMUYECKUX Peakunin ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOPMMPOBAHHOCTb YMEHWNSA XapaKTepm30oBaTb MCTOUHUKN YT1EBOLAOPOAHOIO
Cbipbsi  (He(Tb, MNPUPOAHbLIA ra3, Yronib), CHAOCO6bl WX MNepepaboTKn U
MpaKTUYecKoe NpPYMeHeHVe NPOLYKTOB MnepepaboTKu;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYeCTBa MCXOAHOMO BellecTBa WAM MPOoAyKTa
peakuMn no W3BECTHbIM Macce, 00bEMY, KO/MYECTBY OAHOTO0 W3 UCXOAHbIX
BELLECTB WU MPOAYKTOB peakLunn);

COpMUPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOb3YeMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMtoaeHre, N3MepeHne, SKCNePUMEHT, MOAeNMPOBaHME),
MCNONb30BaTb CUCTEMHblE XMMUYECKME 3HaHWA [ANS MNPUHATUS pelleHuid B
KOHKPETHBIX >KWU3HEHHbIX CUTYyaUuWsX, CBfI3aHHbIX C BeLlecTBAMU UM UX
MPUMEHEHUNEM;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyfo n nabopatopHbiM 000pYLOBaHVWEM, a TakKXe Mpasuna obpalleHus ¢
BeLLecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSIHEHUIO /1A00PaTOPHbIX
XVMUYECKNX OMNbITOB;

COPMMPOBAHHOCTb  YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKWIA
aKCnepuMeHT (NpeBpaLleHns opraHMyYecKnX BeLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHble peakuMnm OpraHn4eckmx
BELLleCTB, AeHaTtypauusi 6enkoB MpW HarpeBaHWW, LBETHble peakuuy GenkoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOro 3KCnepumMeHTa B (DOPMe 3anucu ypaBHEHMIA COOTBETCTBYHOLLMX
peakuuii n hopMynMpoBaTh BbIBOAbLI HA OCHOBE 3TUX PE3Y/bTaToB;

CPOPMMPOBAHHOCTb  YMEHWI  KPUTUYECKM aHaIM3MPOBaTb XMMUYECKYHO
MH(OPMaLMIO, MONyYaeMyto M3  pasHbIX WCTOYHMKOB (CPeAcTBa MacCOBOM
NHpopmMaLnn, NHTepHeT u Apyrunx);



C(hOPMUPOBAHHOCTbL  YMEHW  cob6ModaTb  MpaBuia  3KONOrMYECKU
Lie/1Iecoobpa3HoOro noBefeHnss B ObITy M TPYAOBOW AEATENIbHOCTU B LIENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3JENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas cMbic/ nokasaTtensd MAK, nNosacHATb Ha nprmMepax Cnocoobl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO34ENCTBUA Ha OpraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWS BELLECTB U
XUMUYECKNX ABNEHUIA;

ANA cnenbiX U cnaboBuadwmx 00y4yarolmMxcs: YMeHWe UCMoMb30BaTb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKUX

hopmy.
11 KIIACC

MpeaMeTHble pe3ynbTaTbl OCBOEHUS Kypca «O6uasd M HeopraHuyeckas
XVIMUS» OTPaXKaroT:

ChOpMMPOBAHHOCTb  MPeACTaB/EHNA: O  XMMWUYECKOM  COCTaB/AOLLEN
eCTECTBEHHO-HayYHON KapTWHbI MUPa, POIM XUMUW B TMO3HAHUW AB/IEHWI
npupodbl, B  (DOPMUPOBAHUM  MbIWIEHUA W KY/NbTypbl  JIMYHOCTK, eé
(PYHKLMOHA/IbHON rPaMOTHOCTW, HEOOXOAMMOW ANS PeLleHns NpakTUYecKnx 3atad
N 3KONIOTMYECKM 060CHOBAHHOIO OTHOLLUEHMSA K CBOEMY 3[0POBbIO M NMPUPOAHONA
cpese;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBOMosaratoLwye MoHATUS (XMMUYECKUIn 3N1eMeHT, atom, u3oTon, s-, p-, d-
3NIEKTPOHHbIE OpOUTaNX aTtoMoB, WMOH, MOMEKYNa, MOfb, MONAPHbIA OOBLEM,
Ba/IEHTHOCTb, 3/1IEKTPOOTPULATE/IbHOCTb, CTEMNeHb OKWUCNEHUS, XUMNYECKas CBA3b
(KoBaneHTHas, MOHHasA, MeTa/lInyecKas, BOAOPOAHAsA), KpUCTa/IINYECKas peLléTka,
TUMbl  XUMWUYECKUX  peakuuid, pacTBOp, 3MEKTPOUTbI,  HE3NEKTPONNTI,
ANEKTPONINTMYECKAA Auccoumaums, OKUC/UTeNb, BOCCTaHOBUTE/b, CKOPOCTb
XMMWUYECKON peakumn, XUMWYECKOe pPaBHOBECWUE); TeopuW W 3aKOHbl (Teopus
3NEKTPONNTMYECKON Auccoumaumn, nepuoamyecknii 3akoH . V. MeHpeneesa,
3aKOH COXpaHeHWs MacCbl BELLECTB, 3aKOH COXPaHEHWA W MpeBpaLLleHns SHeprum
MNPy XMMUYECKUX peakumsx), 3aKOHOMEPHOCTM, CUMBOJSIMYECKUIA $3bIK XUMUW,
MWPOBO33PEHYECKME 3HAHUSA, fieXalime B OCHOBE MOHUMAHWUA MPUYMHHOCTU U
CUCTEMHOCTU XUMUYECKUX ABMEHWUIA, (haKTONOrMYeCKMe CBeAEeHUA O CBOMCTBAX,
COCTaBe, Noy4YeHMn 1N 6e30MacHOM MUCNO/b30BaHUM BaXKHENLLNX HEOPraHUYeCcKmnX
BELLECTB B ObITY M NPaKTUYECKON AeATeIbHOCTU Ye/lOBEKa,;



COPMUPOBAHHOCTL YMEHWNIA BbIABMATL XapaKTepHble MNPU3HAKN MOHATUN,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCMNO/b30BaTb COOTBETCTBYIOLLME MOHATUSA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCMOMb30BaTb XMMUYECKYKD CUMBOJIMKY [A/15
COCTaBNleHMs  (POPMyN  BeLeCTB M YpPaBHEHWA  XUMUYECKUX  peakLuid,
cucrtematmyeckyto HomeHknatypy (IUPAC) n TpuBMasibHble HasBaHUA OTAE/bHbIX
HeopraHMyecknx BellecTB (yrapHbld ras, YrfieKkuc/blii ras, amMMuak, rawéHas
N3BECTb, HeraluéHas n3BecTb, NUTbEBAA COAA, MUPUT U ApYTUe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb Ba/IEHTHOCTb M CTENEHb OKUC/IEHNS
XUMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BUf XUMUYECKON
CBA3N (KOBaJIeHTHas, MOHHas, MeTa/lInYeckas, BOAOPOAHAsA) B COEAUHEHNAX, TUM
KPUCT/IINYECKOM PeLUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MNOHHasA, MeTa/l/Inyeckas), XapakTep cpefbl B BOLHbIX pacTBOPax HEOpraHN4YecKmx
COEQIMHEHNIA;

cthopMMpPOBaAHHOCTb YMeHUM yCTaHaB/MBaTb MPUHAA/IEXHOCTb
HeopraHMYyecKMX BeLLEeCTB MO WX COCTaBy K oOrnpeaenéHHoOMY Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BeELLeCTBAa — MeTa/l/Ibl U HEMETas/bl, OKCU/bl, OCHOBaHWS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOANYECKOro 3akoHa /.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYHO, OObACHUTENBbHYHO
1N MPOTHOCTUYECKYIO DYHKLNN;

CPOPMMPOBAHHOCTL YMEHWIA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOeHue
aTOMOB  XMMMWYECKUX 3neMeHToB 1-4 nepuonoB [lepnoamyeckont CUCTEMbI
XUMUYecknx anemeHtoB M. M. MeHgeneeBa, MCNonb3ys MNOHATUA «sS-, p-, d-
3N1EKTPOHHbIE opouTann, «3HEpPreTmnyeckue YPOBHW, 06BACHATb
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKNX 3NIEMEHTOB M UX COeAMHEHI
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa,;

chopMMPOBAHHOCTL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLMeE
XMMUYECKMe  CBOWCTBA  HEOpPraHMYeCKMX  BELWECTB  Pas3/IMYHbIX  K/1accos,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHn4ecKuMmu
BeLLecTBaMM C NMOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNii;

ChOPMMPOBAHHOCTb YMEHUS KaCCU(PULMPOBATL XMMUYECKME Peakuun o
pas3/IMyHbIM Mpu3Hakam (4YnMcny 1 cocTaBy pearvpyrolimMx BewecTs, TEMI0BOMY
ahekTy peakuun, M3MEHEHMIO CTeMNeHel OKUCEHUSI 3MIEMEHTOB, 06PaTUMOCTU
peakuuu, y4acTuio KatamsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasnNyHbIX
TUMOB, NOJIHbIE U COKPALLEHHbIE YPaBHEHNSA peakUMiA MOHHOIO 0O6MeHa, YYnTbIBas
YC/I0BUS, NMPU KOTOPbIX 3TV peakunm nayT A0 KOHLa,;



CPOPMMPOBAHHOCTL  YMEHMI1 MPOBOAWUTL  peakuuun, MnoATBepXKaatoLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBopax HeopraHM4YecKux
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWU  pacKpblBaTb  CYLHOCTb  OKUC/IUTE/NbHO-
BOCCTAHOBMUTE/IbHbIX PeakLMil NocpeLCTBOM COCTaB/IeHUsA 3M1eKTPOHHOro 6anaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn OT pas3INyHbIX (haKTOPOB; XapaKTep CMELLEHNA XMMUYECKOro paBHOBECHS
B 3aBMCMMOCTYM OT BHELUHEro Bo3gencTaua (NpuHumn e LLlaTenbe);

COPMMPOBAHHOCTb YMEHMIN  XapakKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexXkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNS CEPHON KUCMOThbI, aMMUaka, a
TakKKe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 0O6LMX HayYHbIX MPUHLMMAX W
3KONOrMYecKmx nNpobnemMax XMMUYECKOro npou3BOACTBa,;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MNPy XMMUYECKMX peakumsax, Maccbl BelecTBa Uanm 06bEmMa rasos Nno M3BeCTHOMY
KOMMYeCTBY BeLlecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLECTB, TEMN0BOro apdekra peakumy Ha OCHOBE 3aKOHOB COXPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHUNS 1 COXPAHEHWNSA 3HEPTUN;

ChopMMPOBAHHOCTb YMEHWIA cobNtoAaTh Npasuia NoMb30BaHNA XUMNYECKOM
nocyao m nabopaTopHbIM 0060pYy0BaHMEM, a TakXe npaBuna o6palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

ChOpMMPOBAHHOCTb  YMEHWA MMaHMPOBaTb M BbIMOJMHATL  XUMUYECKUIA
3KCNepuMeHT (pasfioXkKeHue nepokcuaa BoAopoda B NPUCYTCTBMU KaTaim3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOMO
WHAMKATOPa, BINAHME Pa3/INyHbIX (DaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuum Ha cynbdar-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHre 3KCMepUMEHTa/IbHbIX 3aAay Mo
TemaM «MeTanibl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKM
6e3onacHoOCTM npu obpalleHnn ¢ BelecTBamm 1 1abopaTopHbIM 060PYA0BaHUEM,
MPeacTaBNATb  pe3y/nbTaTbl XMMUYECKOro 3KCrepumeHTa B (hopMe  3anmcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakunin 1 (popMynmMpoBaTh BbIBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3MPOBaTb  XMMUYECKYHO
NH(OpMaUMIO, MOoNyYaeMyto M3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKauumn, VIHTepHET 1 apyrux);



C(hOpMMPOBAHHOCTb  YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
Lie/1Iecoobpa3HoOro noBefeHnss B ObITy M TPYAOBOW AEATENIbHOCTU B LIENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUA Ha XMBble OpPraHn3mbl ONpeaenéHHbIX BELLECTB, MOHMMaS
cMmbicn nokasatens MAK, NoACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA WU
NpefoTBPALLEHNS NX BPeAHOI0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

N8 00y4yaroWmnxXcss ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSAIMI 3[0POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAxX MO3HAHUS BeLLeCTB U
XUMUYECKNX ABNEHUIA;

ANA  CnenblX W CnaboBMaAWmMX 06yYaroWwmUxca: YMeHWe WCMosb30BaTb
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
N HanvenoBanuepas1e10s 1 KosnuecTBouYacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bceero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl (unbposie)
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
MpeameT OpraHnNYeckor XUMUN.
11 Teopus CTPOEHNA OpPraHNYecKnx 3
coeanHeHnin A. M. bytnepoBa
VToronopaszeny 3
Pasznen 2.YriaeBoaopoanbl
51 [MpenensHbIeyrnesofopobl — ’
aJIKaHbl
29 HenpegenbHble yrnesofopospi: 6 1
aJTKEHbI, IKafNeHbl, a/IKNHbI
2.3 ApomaTtnyeckneyrnesooposbl 2
24 MpypOAHbIE NCTOUHMKM 3 1
Yr/1eBOLOPOAOB U UX nepepaboTka
WToronopasgeny 13
Pasnen 3.Kucjiopoacoaepxanueopranuyeckuecoe/IMHeHUs
3.1 CnnpTbl. PeHonN 3
3.9 Anbferngpl. KapboHoBble 7 1
KNCnoTbl. CNoXKHble 3pmpsbl
3.3 Yrnesogbl 3 1




VToronopaszeny 13

Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu sl

4.1 \ AMUHbI. AMUHOKUCNOTbI. Benku 3

WToronopasgeny 3

Pa3pnen S.BbicokoMOJIeKy I pHbIECOeIMHEHUSA

51 \ MnacTtmacckl. Kayuykn. BonokHa 2

WToronopasgeny 2

OBLEE KOJIMYECTBO YACOB IO

NMPOIrPAMME 34




11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
oOpa3oBaTe/ibHbIepeCypPChl
Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CTpoeHune aTOMOB.
MeprognyecKnii 3aKoH 1
1.1 Mepvoanyeckaa cuctema 3
XUMUYECKMX 3nemeHToB . U.
MeHpeneesa
CTpoeHueBeLLlecTBa.
1.2 4
MHoroob6pasmeBeLLecTs
1.3 XUMUYecKmnepeakLmm 6 1 1
Toronopaszeny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 MeTansbl 6
2.2 HemeTtansbl 9 1
23 CBA3b HeopraHMyeckumx u )
' OpraHNYecKmx BeLLecTB
WToronopaszeny 17
Pa3nen 3.XuMus u :XKu3Hb
3.1 ‘ XUMUA U XKN3Hb 4
WToronopasgeny 4
OBLLEE KOJTMYECTBO YACOB IO 34 ’ 3
NMPOIrPAMME










